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INTRODUCTION 


This  report  will  briefly  summarize  the  work  in  four  areas  which  have  been  in> 
vestigated  by  this  laboratory  on  contract  AF  49  (638)-  354. 

1.  Central  nervous  systeni*  peripheral  physiological  endocrinological  and 
psychological  responses  of  body  and  field  oriented  subjects  to  experimental  situa- 
tione  characterized  by  uncertainty,  social  and  sensory  isolation  and  limitation  of 
movement. 

2.  Analysis  of  personality,  physiological  and  central  nervous  system  corre¬ 
lates  of  body  and  field  percepttial  modes  and  the  exploration  of  other  individual 
determinants  of  the  response  to  low  sensory  input  experiments. 

3.  A  study  of  the  influence  of  drugs  acting  on  central  nervous  syst«m  in  body 
and  field  oriented  subjects  in  low  sensory  input  experiments. 

j 

4.  An  exploratory  study  of  the  influence  of  a  psychochemt^al  (LSD)  on  *  ‘ 

response  to  two  hour  low  sensory  input  experimental  conditions. 

The  investigators  wish  to  express  their  deep  appreciation  to  Lt.  Col.  Duncan,  .. 
Captain  Powell  and  the  staff  of  the  Duke  Air  Force  ROTC  for  their  cooperation  with 
the  Laboratory  in  carrying  out  these  studies.  The  investigators  are  particularly  . 
grateful  to  the  students,  for  their  continued  participation  as  volunteers  in  these 
experiments.  ^ 


1.  BODY-FIELD  PERCEPTUAL  DIMENSION  AND  THE  RESPONSE 
TO  LOW  SENSORY  INPUT  EXPERIMENT 


Thii  study  was  designed  to  extend  some  of  the  limited  obnervatiens  now  available 
on  the  endocrinological  and  physiological  changes  which  occur  in  controlled  low 
sensory  input  situations.  There  have  been  reports  of  the  psychological  impact  of 
isolation  and  sensory  deprivation  environments  but  there  have  been  only  a  few  studies 
rtf  the  ^ffoctu  of  altered  sensory  environments  on  the  activity  of  the  central  nervous 
system  and  its  physiological  and  endocrinological  correlates. 

In  addition,  most  of  the  previous  sensory  deprivation  experiments  and  experi¬ 
ences,  in  which  psychological  effects  have  been  noted,  have  been  long  in  duration 
and  very  arduous  experiences,  while  the  interest  in  this  study  was  to  determine  if 
a  short  (2  hour)  period  of  low  sensory  input  would  be  effective  in  producing  similar 
effects. 

Individuals  were  shown  by  Witkin  and  others  to  vary  in  the  relative  extent  they 
depended  on  external  visual  cues  and  in  their  relative  ability  to  utilize  body  or  pro¬ 
prioceptive  experiences  in  perceiving  spatial  relations.  This  investigation  was  also 
an  attempt  to  broaden  Witkin's  observations  by  establishing  whether  characteristic 
perceptual  orientations  (and  their  personality  correlates)  were  associated  with  any 
differences  in  psychological,  central  and  autonomic  nervous  system,  endocrinological 
or  peripheral  physiological  response  to  low  sensory  input  experiments. 

Thirty-five  male  subjects  without  evidence  of  overt  psychopathological  or  psycho- 
physiological  disorders  were  tested  for  two  hours  in  an  experimental  situation  in 
which  there  was  a  reduction  of  visual  and  auditory  input  and  the  creation  of  a  state 
of  uncertainty  by  leaving  the  subjects  in  dark  soundproof  room  without  information 
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about  th«  nature  o£  experiment.  The  experimental  "environment"  was  expected  to 
highlight  perceptual  mode  differences  (body  and  field  oriented)  determined  by  Bod 
and  Frame  and  Draw-A-Person  tests  and  personality  'iifferences  established  on  the 
basis  of  an  extensive  "pre-stress"  test  battery. 

The  subjects  were  evaluated  by  pre  and  post-experimental  tests  of  sensory  dis¬ 
crimination  (touch  threshold  and  pain  tolerance),  mea’^ures  of  emotional,  cognitive 
and  perceptual  functions,  urinary  assays  for  adrensdino  and  noradrenaline  and  by 
continuous  bioelectrical  measures  of  central  nervous  nyatem  arousal  (G.  S.  B.  and 
E.  E.  G. )  and  cardiovascular  and  respiratory  activity.  (Figure  1). 

No  specific  effect  could  be  attributed  to  exposure  to  the  experimental  conditions 
for  any  one  measure.  When  total  subject  population  was  considered  the  experimental 
environment  did  not  produce  any  uniform  effects  and  th?ir  responses  appeared  to 
show  a  random  distribution  of  psychological  nnd  physio 'ogical  responses.  For  ex¬ 
ample,  some  subjects  showed:  1)  a  reduction  in  centra)  nervous  system  activity  (skin 
resistance  and  E.  E.  G. )  and  others  an  increase;  2)  an  increase  or  a  decrease  in  the 
accuracy  of  sensory  integrative  functions  in  the  thresliold  to  tactile  stimuli  and  pain 
tolerance  levels;  3)  high  or  low  level  of  psychological  discomfort;  4)  a  predominately 
anxious  or  a  predominately  angry  emotional  state.  (Tnble  1) 

When  subject  population  was  studied  in  terms  of  specific  personality  and  per¬ 
ceptual  dimensions  as  evaluated  from  pre- experimental  testing,  the  specific  sub¬ 
groups  did  not  demonstrate  a  random  distribution  of  responses  for  the  psychological 
and  physiological  variables  assessed  during  the  experiment. 

Subjects  who  were  field  oriented  and  who  had  the  highest  Taylor  Anxiety  scores 
showed  in  contrast,  to  other  subject:  1)  most  intense  p'-ychological  discomfort  (4  of 
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the  5  subjects  who  requested  the  experiment  be  terminated  were  field  subjects); 

2)  greater  evidence  oi  A.ixious  rather  than  angry  emotional  (^^tates;  3)  more  sus« 
piciousness;  4)  higher  incidence  of  visusd  and  auditory  imagery;  5)  more  evidence 
of  disorganization  of  thought;  6)  greater  discomfort  with  body  sensations,  inner 
feelings  and  fantasies:  7)  moved  and  talked  more  during  the  ''xperiment. 

In  addition  to  the  differences  in  psychological  responsed,  body  and  field  subjects 
showed  differences  in  physiological,  endocrinological  and  neurological  measures 
which  suggested  a  possible  difference  in  central  nervous  systen.  functioning  in  the 
2  groups. 

The  field  oriented  subjects  revealed: 

1.  Less  of  an  ability  to  discriminate  somato  nensory  cues  which  was  most  pro¬ 
nounced  after  the  two-hour  experiment.  {Figure  2) 

2.  E.  E.  G.  and  skin  resistance  evidence  of  a  higher  level  of  cortical  alerting 
and  peripheral  autonomic  activation  during  the  experiment  although  both  groups 
started  at  the  same  level  of  activity.  (Figure  3,  4  and  5) 

3.  A  trend  was  noted  which  suggested  that  the  mean  resting  and  mean  post¬ 
stress  adrenaline  and  noradrenaline  levels  of  the  field  oriented  subjects  were  lower 
in  spite  of  the  fact  that  the  field  subjects  had  a  higher  level  of  central  nervous  system 
activation.  In  another  study,  a  group  of  ulcer  patients  were  found  to  have  psychologic 
characteristics  similar  to  those  described  for  field  oriented  persons.  The  ulcer 
patients  had  lower  noradrenaline  levels  during  a  rest  period  p.nd  after  injections  of 
insulin  than  a  group  of  control  subjects  with  psychological  characteristics  similar 

to  body  oriented  subjects.  The  possible  relationship  of  noradrenaline  levels  during 
rest  and  after  exposure  to  an  arousing  situation  to  an  individual's  perceptual  orienta- 
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tion  will  have  to  be  explored  in  further  atudies.  It  may  be  that  individual  neuro* 
physiological  or  neurohumoral  differences  may  be  associated  with  differences  in 
perceptual  mode  (i.  e. .  a  body  or  field  orientation). 

4.  The  data  suggested  that  there  was  a  much  greater  degree  of  pulse  variability 
in  the  body  than  in  the  field  group.  This  finding  may  be  related  to  Lacey's  work  in 
which  he  describes  a  group  of  cardiac  "labiles"  who  show  considerable  variation  in 
cardiac  rate.  The  description  Lacey  gives  of  these  subjects  in  terms  of  their  per¬ 
ceptual  characteristics  is  very  reminiscent  of  a  body  oriented  perceptual  mode. 

S.  Fisher  reported  a  correlation  between  pulse  variability  and  body  boundary  scores 
on  Porschach.  Subjects  with  high  body  boundary  scores  were  similar  to  body  oriented 
subjects  on  the  basis  of  psychological  test  characteristics. 

The  relationships  between  some  of  the  experimental  measures  were  studied  in 
an  attempt  to  understand  the  interactions  between  psychological,  neurophysiological, 
peripheral  physiological  and  endocrinological  variables.  (Figure  6) 

A  high  level  of  psychological  discomfort  (44)  was  accompanied  by  either  a  high 
post-experimental  adrenaline  urinary  level  (mean  of  1.  21  micrograms  for  44  group) 
and/or  an  increase  in  peripheral  sympathetic  nervous  system  activity  as  reflected  in 
the  G.  S.  B.  (mean  change  in  nonspecific  fluctuations  in  subjects  rated  44  was  43.  4 
from  first  to  last  five  minutes).  Subjects  with  low  levels  of  psychological  discomfort 
(l4)  had  low  post-stress  adrenaline  levels  (mean  for  subjects  rated  it  was  0.  45  micro- 

i 

gram/hour)  and  a  decrease  in  sympathetic  nervous  system  activity  during  the  experi-  ' 
ment  (mean  change  of  -17  in  nonspecific  fluctuations  from  first  to  last  five  minutes). 
The  mean  differences  of  subjects  rated  14  and  44  was  significant  at  .  05  level.  i 
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The  total  number  of  alpha  deflectiona  on  the  peripheral  plelhysmograph  was 
taken  as  a  reflection  of  die  number  of  changes  in  blood  volume  and  vascular  tone  of 
the  subjects.  (Figure  7).  When  the  relationship  of  G.S.R..  adrenaline  and  peri* 
pheral  vascular  activity  was  reviewedt  it  appeared  that  the  group  of  subjects  with 
the  largest  mean  number  of  alpha  deflections  (mean  total  of  120  or  more  deflections) 
had  the  largest  number  of  nonspecific  G.S.R.  fluctuations  (total  mean  of  over  100) 
and  the  highest  post- experimental  adrenaline  levels  (1.6  micxo;irams  and  over). 
Total  number  and  change  in  number  of  alpha  deflections  on  plethysmograph  corre¬ 
lated  significantly  with  total  number  and  change  in  number  of  nonspecific  G.S.R. 

The  number  and  change  in  plethysmograph  waves  and  the  post- experimental 
adrenaline  levels  also  were  significantly  correlated. 

There  was  no  correlation  between  peripheral  vascular  activity  and  noradrena¬ 
line  levels  or  changes  in  adrenaline  or  noradrenaline  levels. 

However,  a  few  subjects  who  had  over  100  G  .S.R.  fluctuations  and  a  few 
subjects  who  had  adrenaline  levels  over  1 .6  micrograms  did  rot  have  a  high  level 
of  vascular  activity  (over  120  alpha  fluctuations).  This  indicated  that  adrenaline 
output  as  assessed  in  urine  and  autonomic  activity  as  assessed  by  skin  resistance 
changes  are  not  the  sole  determinants  of  alpha  plethysmographic  deflections.  In 
addition,  it  also  suggests  that  the  measures  used  are  not  necessarily  precise 
and  can  only  be  used  to  suggest,  rather  than  accurately  identify,  vascular  autonomic 
endocrine  relationships. 

Hence,  it  appeared  that  a  high  adrenaline  level  or  a  high  level  of  nonspecific 
G.S.R.'s  (together  or  separately)  are  accompanied  by  a  high  degree  of  peripheral 
vascular  activity.  Low  levels  of  autonomic  activity  and  low  adrenaline  levels 
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occurring  'n  th«  satne  subject  are  usually  associated  with  a  low  level  of  peripheral 
vascular  activity. 

The  degree  of  psychological  discomfort  exhibited  by  the  subject  regardless  of 
the  qualitative  nature  of  that  discomfort  or  the  factors  leading  to  the  discomfort 
might  be  the  parameter  best  considered  as  reflecting  the  psychologic  stress  re¬ 
sponse  of  the  subject.  Hypotheticallyt  this  degree  cf  psychologic  discomfort  should 
be  reflected  in  the  change  in  central  nervous  system  activity  or  arousal,  as  well 
as,  a  change  in  overt  motor  behavior  (Note  Figure  6,'.  The  change  in  central 
nervous  system  arousal  might  then  lead  to  a  change  in  the  level  of  activity  of 
hvonoral  or  peripheral  autonomic  functions:  For  ex:implo,  an  increase  in  central 

I 

nervous  system  arousal  might  lead  to  an  increase  in  peripheral  autonomic  activity  ^ 
and/or  increase  in  endogenous  adrenaline  release  as  suggested  by  the  data,  ' 

Furthermore,  the  increase  in  peripheral  autonomic  nctivity  or  the  increase  in  ^ 
endogenoue  adrenaline  release  might  then  affect  the  peripheral  vascular  system. 

It  is  well  to  remember  that  the  peripheral  vessels  (more  specifically  the  vessels 
of  the  finger)  are  in  a  sense  self  limited  in  the  degree  of  activity  they  can  de- 
monstrate  (That  is  to  say,  once  the  vessel  is  constricted  further  influences  which 
can  load  to  vasoconstriction  will  cause  no  change  in  the  vessel  tone  or  the  finger 

0 

volume  as  a  result  of  changes  in  the  vessel  tone).  The  ultimate  state  of  the 
peripheral  vascular  system  is  not  felt  to  be  particularly  dependent  on  the  change  • 

t. 

in  the  level  of  humoral  or  peripheral  autonomic  activity  but  is  believed  to  be  more 
dependent  upon  the  amount  of  autonomic  or  hur  toral  activity  over  a  period  of  time.  < 
On  the  other  hand,  a  transient  burst  of  peripheral  autonomic  activity  or  the  sudden 
release  of  humoral  substances  in  a  subject  whose  peripheral  vessels  are  not 
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tuNxItnally  constricted  can  lead  to  a  vasoconatrictive  "episode"  and  a  shift  in  blood 
volume. 

The  data  described  in  this  section  suggests  that  the  type  of  psychological 
changes  noted  in  the  subjects  were  the  result  of  an  interaction  of  individual  subject 
variables  (e.g.,  body  and  field  orientation)  and  environmental  variables  (e  g.  un¬ 
certainty.  low  sensory  input)  and  that  the  physiological  responnes  are  determined  by 
an  interaction  of  several  factors  such  as  physical  environmental  conditions, 
"psychological"  arousal,  changes  in  central  and  peripheral  nervous  system 
activity,  endocrinological  changes  and  alterations  in  the  other  physiological 
systems.  !t  is  important  also  to  keep  in  mind  that  "alerting"  of  an  organism  can 
result  in  facilitstion  of  the  activity  of  some  physiological  systems  and  inhibitions 
in  others. 

In  considering  the  cortical  alerting  as  measured  by  the  EEC  and  autonomic 
arousal  as  assessed  by  G.S.R  activity,  evidence  was  presented  uhich  suggested 
maintenance  of  greater  "arousal"  in  the  field  than  in  the  body  and  middle  group. 

This  was  not  apparently  related  to  the  initial  state  or  Individual  physiological 
differences  at  the  onset  of  ttte  experiment.  With  time,  however,  the  groups  became 
bioelectrically  differentiated,  suggesting  ttiat  these  results  were  associated  with 
tfieir  differential  "coping"  with  the  situation. 

When  various  psychological  responses  were  grouped  to  obtain  a  rough  Ego 
Function  Index,  field  subjects  showed  a  greater  degree  of  disorganisation.  In 
addition,  there  was  a  correlation  of  ttiis  gross  Ego  Crganisation  and  tie  subjects' 
ability  to  organise  and  integrate  sensory  data. 
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Altiiough  body  oriented  aubjecte  focuaed  attention  on  themaelvea.  thia  waa  not 
to  the  excluaion  of  the  environment.  There  waa,  in  eaaence,  an  attempt  to  acan, 
explore,  and  underatand  the  environment.  In  reviewing  the  field  oriented  aubjecta, 
the  aubjecta  who  ahowed  the  beat  balance  in  their  focua  between  attention  to  environ¬ 
mental  atimuli  and  attention  to  atimuli  related  to  the  aelf,  ahowed  the  leaat  evidence 
of  «>go  breakdown. 

The  atudy  deacribed  in  thia  aection  haa,  auggeated  tiiat  die  re  are  difference  a 
in  the  atreaa  inducing  nature  of  an  environment  containing  the  elementa  of  social 
and  sensory  isolation,  immobility  and  uncertainty  on  person  with  different  per¬ 
ceptual  orientations  on  a  body  and  field  continuum . 

If  one  were  interested  in  predicting  the  ''effectiveness"  with  which  an  in¬ 
dividual  could  carry  out  some  function  in  a  physically  and  psychologically  stressful 
environment,  it  would  eeem  essential  to  study  at  leaat  three  areas:  1)  the 
"environmental"  variables  (conditions  to  which  the  person  would  be  exposed); 

2)  "individual"  variables  which  might  be  important  determinants  of  the  response 
to  the  environmental  condition;  3)  the  specific  response  variables  which  were  re¬ 
lated  to  the  individual's  over  all  ability  to  "function". 

It  would  appear  dien  that  predictions  regarding  some  of  the  psychophy Biological 
changes  which  have  been  focused  on  in  titis  paper  would  have  to  be  based  on  a 
knowledge  of  the  system  being  measured  and  the  influence  of  changes  in  other 
systems  upon  it,  as  well  as  the  type  of  environmental  "stresses"  and  the  character¬ 
istics  of  die  individual  who  is  exposed  to  the  "stress". 


FIGURE  1 


This  figure  outlines  the  experimental  design  of  the  two  hour  low  sensory 


input  experiment. 


SENSORY  DEPRIVATION  EXPERIMENT 
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FIGURE  2 

The  pre  and  post-experimental  scores  for  accuracy  with  body  and  field 
subjects  for  somato-sensory  neurological  testing  is  summarized  on  this  chart. 
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FIGURE  3 


Thi*  flgnto  flhows  the  change  in  the  alpha  wave*  count  on  the  EEC  (renting 
brain  rhythm)  during  the  two  hour  experiment. 


E.E.6.  ALPHA  COUNT  DURING  2  HOUR  EXPERIMENT 
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nCURE  4 


The  taeae  number  of  nonspecific  fluctuations  in  skin  resistance  during  the 


two  hour  experiment  in  the  three  subject  populations  are  shown  on  this  chart, 
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FIGURE  5 


TM.  figure  -how-  .he  me.u  number  of  uou.peciflo  .kin  reeiebrnce  fluCunfion. 
for  each  of  the  eer.o  five  minute  period,  which  were  . . .  during  the  two 


hour  experimeot. 
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FIGURE  6 

This  flgurc  •how*  th«  r«>lationship  of  poat-oxperlmental  lnt«rvi«w  rating* 
of  diaeomfort  and  the  change  in  EEC  and  skin  resiatance  activity  from  the  onset 
to  the  end  of  the  experiment,  the  poet-expeximental  adretaline  levels  and  the  total 
movement  during  the  experiment. 

The  differences  of  l-f  and  4-f  group  were  all  significant  at  better  chan  .05  level 


(t-test). 


CORRELATES  OF  DISCOMFORT 
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FIGURE  7 


This  Rgure  ahowa  the  relationahip  of  peripheral  vaacular  activity  (plethyam 
graphic  alpha  wavea)  to  nonapecific  akin  reaiatance  fluctuationa  and  adrenaline 

level*  • 

The  differencee  between  low  vaacular  activity  (0*80)  and  high  (121)  were 
aignlficant  at  better  than  .05  level. 


DETERMINANTS  OF  VASCULAR  ACTIVITY 


1.53 

<NJ 

121+ 

o 

31 

fsJ 

• 

vO 

1 

81 

nO 

00 

o 

• 

00 

o 

CO 

1 

o 

^  «  . 

10  • 
iS  c  CO 
o  o  • 

H  ^  o 


(t)  u  I 
Ih  I 

JJ  6  >> 

»C  o 

rr  > 

JL,  O 

=J  O 

0.  0  < 


a 

X 

W  ^ 

4-»  4) 

W  > 
O  0) 

CX  J 


O  .S  ' 

C  1-H  fli 

o  cj  m 
W)  d  2 

■o  c;  2 

'd  M 
d  T3 

ly  <J 


► 

<u  / 

w  / 

rt/ 


^  L.  ^ 

•-  O  ^ 

U  PQ  n) 


Peripheral  Vascular  Activity - Total  No.  Alpha  Waves 


n.  DIFFERENTIAL  PSYCHOPHYSIOLOGICAL  CORRELATES 
OF  BODY  AND  FIELD  PERCEPTUAL  MODE 


Th«  ratuUa  mentioned  in  the  previous  section  indicated  that  subjects  who  rely 
more  on  external  rather  than  internal  cues  react  diffemotly^o  an  axperionce  in 
which  external  cues  are  lacking  tfian  those  who  rely  more  on  internal  cues. 

Field  dependent  subjects  performed  more  poorly  on  pre  and  post>experimental 
two  point  discrimination  and  letter  identifieation»  remained  more  aroused  and 
tended  to  move  around  more  than  did  body  subjects.  Post*experimentally  they 
expressed  more  discomfort  about  tiie  experiment,  struggled  more  widi  feelings  and 
fantasies,  or  denied  them  and  were  more  suspicious  and  pro^’ected  internal  percepts 
more. 

There  is  some  evidence  that  suggests  that  the  differences  in  body  and  field 
subjects  may  not  only  represent  a  ditferential  responsibility  to  a  specific!  experi> 
mental  environment  but  may  reflect  some  individual  differences  in  tiiese  two 
groups. 

Witicin  had  noted  diat  the  two  groups  differed  psychologically  witii  tiie  field 
oriented  subjects  being  more  "outer"  directed  (Reisman)  in  ttiat  they  showed  more 
concern  wifii  conforming  to  die  values  of  otiiers  and  less  comfort  acting  on  the 
basis  of  dieir  own  values  and  impulses.  Furdiermore.  (he  perceptual  mode  * 
was  related  to  other  personality  charactaristiee  with  field  dependent  persons 
demonstrating  more  passivity  in  dealing  with  die  environment,  more  submiesive- 
ness  to  authority;  lower  self  esteem  and  a  less  distinct  body  image. 

Some  of  the  fundamental  questions  raised  by  Witkin  in  hli?  study  were: 

1.  What  is  the  relation  between  an  individual’s  characteristic  way  of  perceiving 


-19 


and  th«  ganaral  peraonality  organisation? 

2.  It  a  aubject't  dtpondenco  on  the  outer  field  r  perception  aatociated  with 
dependence  on  the  external  environnnent  In  general? 

The  paychological  teat  characteriatica  (peraon.'vr'^y  correlatea)  of  the  body 

and  field  aubjecta  who  were  teated  at  thia  laborator; . ere  atudied  to  eatabUah  if  a 

apecific  grouping  of  paychological  characteriatica  c*'  Id  be  identified  for  each  group 
aa  Within  had  prertoualy  reported.  Witkin  reported  <'»{ferencea  in  body  and  field 
aubjecta'  reaponae  to  a  projective  paychological  ten’’  fthe  T.A.T.).  He  found  that 
one  charaeteriatic  which  diatinguiahed  body  and  fiel.’  aubjecta  waa  the  extent  of 
aelf  aaaertiveneaa  in  die  principal  character  of  the  r  rry  in  coping  with  hia  con- 
flicta  and  widi  the  environment.  This  particular  chr.'  ricteriatic  waa  evaluated  by  a 
modificatloa  of  die  T.A.T.  uaed  at  thia  laboratory  (  .T.T.). 

Subjeeta  with  the  higheat  field  rating  had  the  Ic  '  nt  F.T.T.  acorea  (high 
anxiety*  low  aggreaalon).  Subjeeta  with  die  higheat  body  rating  had  die  higheat 
F.T.T.  acorea.  Hence*  the  F.T.T.  score  appearc''  to  differentiate  aubjecta  wldi 
body  and  field  ratinga. 

Although*  the  findings  can  only  be  considered  sv'-^eative*  it  ia  interesting  diat 
the  F.T.T.  does  seem  to  discriminate  the  aubjecta.  This  is  consistent  widi  the 
findinge  of  Witkin  that  field  oriented  subjects  are  not  only  unfamiliar  and  perhape 
uncomfortable  with  dieir  own  internal  pereepta*  but  they  lack  awareness  of  their 
inner  lives  and  fear  their  own  impulses.  Hence,  in  n  teat  which  requires  the  sub¬ 
jects  to  utHlse  fantasies  and  project  these  in  atoriea  told  to  a  series  of  pictures  die 
field  oriented  subjects  show  more  evidence  of  anxiety  dian  the  body  subjects. 
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The  higher  anxietyr  ehown  by  tite  field  subjects  on  the  test  protocols  was  paral¬ 
leled  by  the  adrenaline  and  noradrenaline  levels  in  the  urine  specimen  collected 
following  the  period  when  the  projective  test  was  taken.  The  subjects  with  field 
ratings  had  the  highest  percentage  of  adrenaline  in  their  urines.  Hence,  there  is 
endocrinological  as  well  as  psychological  evidence  that  the  field  subjects  demon¬ 
strated  greater  anxiety. 

There  was  no  clear  cut  correlation  between  the  Taylor  A  and  tht  body  and  field 
ratings,  but  there  was  a  suggestive  trend  that  body  oriented  subjects  had  lower 
Taylor  Anxiety  scores  than  field  oriented.  Furtitermore,  the  evidence  suggested 
that  the  field  subjects  with  high  adrenaline  percentage  and  a  low  F.T.T.  score  had 
the  highest  Taylor  A  scores  while  the  body  subjects  (with  the  low  adrenaline  per 
cent  and  the  high  F.T.T.  scores  had  the  lowest  Taylor  A  scores.) 

Witkin  mentions  that  field  subjects  showed  more  evidence  of  repression  (parti¬ 
cularly  of  body  feelings).  MMPI  repression  scores  suggested  diat  field  oriented' 
subjects  had  the  highest  repression  scores. 

Only  a  portion  of  the  extensive  psychologic  battery  which  has  been  administered 
to  over  200  subjects  has  been  analyzed  to  the  point  where  inter-test  correlations 
can  be  carried  out.  In  the  review  of  dte  psychological  data  tite  first  aim  is  to 
identify  the  presence  or  absence  of  certain  psychological  characteristics  described 
by  Wlkin. 

The  following  predictions  were  made  on  the  basis  of  Witkin' s  previous  work. 

Cn  the  F.T.T.,  it  was  anticipated  that  body  subject  would  have  high  aggression 
scores  and  field  subjects,  low  aggression  scores.  Cn  the  Taylor  A  scale  of  the 
MMPI,  it  was  predicted  that  body  subjects  would  have  low  anxiety  ratings,  low 
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r«pr«*ftoat  low  hypochondria and  high  ogo  otrcDgih.  On  tho  charactorologic 
qoeotionnalxoHa group  of  quootions  worn  scored  for  the  type  of  expression  of 
aggrossire  bohaoior  and  impulsosi  tho  extra  or  iotrapunitironess  in  the  directioa  of 
aggression*  and  the  degree  of  projection  demonstrated  by  die  subject.  It  was  pre¬ 
dicted  diatbody  subjects  would  show  high  aggression  scores  and  demonstrate 
extrapunitire  and  projectire  eharacteristies  (the  projectire  chameteristica  should 
not  be  confused  with  the  projectlott  noted  in  the  isolation  studies.  Projection  refers 
to  die  handling  of  inferiority  feelings  as  suggested  by  Witkin). 

The  data  to  date  suggests  that  Witkin* s  findings  or  the  personality  correlates 
of  body  and  field  subjects  is  also  present  in  diia  group.  Howeeer*  it  Is  to  be 
pointed  out  that  the  data  reduction  is  not  complete  and  more  definitive  conclusions 
will  hare  to  await  further  reduction  of  data. 

The  first  section  described  die  findings  when  the  difference  in  response  to  low 
sensory  input  environments  of  body  and  field  oriented  subjects  were  reviewed.  In 
this  section  psychological  correlates  of  body  and  field  perceptual  modes  have  been 
mentioned.  The  data  is  also  being  reviewed  to  estribltrii  the  relatioahbip  or  in¬ 
fluence  of  odier  individual  psychological  variables  on  response  patterns  to  ex¬ 
perimental  stress. 

The  scores  on  the  Taylor  A  scale  were  compared  to  subjects  response  to 
experiment. 

Twenty-nine  subjects  of  the  thirty-five  subjects  had  also  been  tested  with  die 
Taylor  Anxiety  Scale  as  well  as  having  their  perceptual  modes  evaluated.  This 
section  will  merely  indicate  eome  of  die  preliminary  findings  regarding  die  re- 

I 

latiooship  of  die  Taylor  Anxiety  scores*  body  and  fold  perceptual  mode  and  ^ 
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the  responaee  of  the  subjects. 

There  was  no  clear  cut  relationship  Taylor  Anxiety  scores  and  body  and 
fveld  ratings,  however,  there  was  a  trend  for  subjects  with  high  Taylor  Anxiety 
scores  to  display  more  field  characteristics  tfian  subjects  with  low  anxiety  scores 
(8  of  15)  fleld  oriented  subjects  and  (4  of  15)  body  oriented  subjects  had  high 
Taylor  Anxiety  scores. 

Preliminary  correlation  of  the  EEC  and  skin  resistance  dL\ta  with  a  psycho* 
logical  grouping  of  ttie  subjects  using  botii  the  Taylor  Anxiety  and  Perceptual  Mode 
rating  suggests  that  subjects  with  low  Taylor  Anxiety  scores  who  are  body  oriented 
show  less  evidence  of  nervous  system  activation  during  the  experiment  than  field 
oriented  subjects  with  high  Taylor  Anxiety  scores.  It  would  appear  then  that  a 
psychological  dimension  consisting  of  a  combination  of  Taylor  Anxiety  score  rating 
and  body  and  field  rating  evaluated  pre* experimentally  might  be  predictive  of  the 
level  of  central  nervous  system  arousal  which  would  occur  when  a  subject  is 
exposed  to  two  hours  of  low  sensory  input. 

Anotiter  area  of  interest  has  been  to  investigate  differences  in  endocrinologic 
and  physiologic  activity  in  die  resting  state  as  well  as  in  a  stimulated  state  are 
present  in  the  two  groups.  The  preceding  section  described  the  differences  in  die 
reactions  of  body  and  field  oriented  individuals  to  a  specific  kind  of  experimental 
environment.  That  section  specifically  referred  to  various  physiologic,  endocrin* 
ologic  and  psychologic  reactions.  However,  it  is  difficult  to  know  whether  the 
differences  which  were  noted  were  a  result  of  die  fact  that  body  and  field  oriented 
Individuals  reacted  differently  to  their  perceptions  or  whedier  even  before  expo* 
sure  to  the  specific  experimental  situation,  there  were  charn.cteristic  differences 


•ueh  A*  eatoehol  amio*  axcratory  ratoa  and  vaaeular  charactaristica.  \ 

Body  aubjact  tandad  to  haaa  alaaatad  catechol  anaioaa  in  aplta  of  concomitant 
lowarad  O.S.R.  Body  anbjacta  tandad  to  hava  graatar  baaal  akin  raaiatanca 
variability  and  pulaa  rata  variability.  Tha  body  group,  ia  thua  aimilar  phyaiol* 

I 

ogically  aa  wall  aa  bahaviorally  to  Lacay'a  "Cardiac  Labilaa".  Lacay  found  that 
cardiac  labile  aubjacta  (who  ha  fait  ahowad  mora  intanaa  burata  of  ayrapatfaatie 
activity)  had  paychological  charactariatica  aimilar  to  body  aubjacta.  Body  aubjacta 
tand  to  ravaal  a  nagativa  ralationahip  batwaan  catacbol  aminaa  and  G.S.R.  while 
field  aubjacta  ravaal  toa  oppoaita.  Similar  tiranda  are  auggaatad  with  alpha  wavaa 
on  tha  plalhyamograph.  Tha  field  aubjacta  had  a  greater  mean  number  of  non- 
apaeifle  G.S.R.  and  higher  level  of  raapiration  rata  variability. 

Tha  field  aubjacta  damonatratod  conaidarabla  central  narvoua  ayatam  and  pari- 
pharal  aympathatic  activation  but  did  not  diapLay  impreaaiva  avidanca  of  adrenal 
medullary  raaponaivity  during  tha  axparimantal  atraaa  aituation.  Thia  auggaatad 
that  toe  activation  of  central  narvoua  ayatam  may  have  bean  aaaociatad  with 
activa  inhibitioo  of  or  aluggiah  aympathatic  companaatory  reflex  activity  which  waa 
aaaociatad  with  a  daficianey  of  naurohormonal  aubatancaa  (at  laaat  aa  far  aa  tha 
lavala  noted  in  the  urine  ware  concamad).  However,  ttia  avidonea  waa  vary 
unclear  whatoar  tha  raaponaibla  factor  for  toe  low  lavala  waa  adrenal 

j 

medullary  aacratioa  or  aoma  factor  affecting  tha  ralaaaa  of  tha  aubatanca  from 
tha  neural  andinga. 

Kanca.  there  la  aoma  auggaation  tiiat  fiia  indlT’^t’^ual  diffaraneaa  raflactad  in  toe 
body  and  field  perceptual  dimanaion  may  net  only  t  related  to  tha  raaponaa  to  an 
environment  which  axaggarataa  thaaa  difiarencaa  D.  jd  laada  to  mora  arouaal  in  one 
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group,  but  it  may  alao  reflect  difference*  in  oeurohumoral  (c? 'adrenaline)  and 
physiologic  variable*  which  are  either  a  function  of  body  and  a' "Id  difference* 
or  a  parallel  expression  of  some  underlying  central  nervous  <«'/ntem  difference 
between  the  two  groups. 


m.  THE  INTLOENCE  OF  DRUGS  AFFECTING  CENTRAL 
NERVOUS  SYSTEM  ON  BODY  AND  FIELD  SUBJECTS 
RESPONSE  TO  LOW  SENSORY  INPUT  CONDITIONS 

Aa  daacribad  la  praviotta  aactlona  of  fth's  r«p‘:^rty  body  orlaotad  aubjacta  aftar 
two  houra  in  low  aaaaory  lapot  aaTiroamaot  ehow^vj  laaa  eaatrai  aarvoua  ayatam 
arouaalt  laaa  paycbologleal  dlatraaa  aad  leos  of  a  dacraaaa  la  aaaaory  motor  la* 
tagratloa  thaa  flald  orlaatad  aubjacta.  Fllt^aa  bvicly  aad  flfteaa  field  orlaotad 
aubjacta  wata  thaa  taatad  la  aootiiar  axparlmaot  aftar  a  aadatlYo>  a  admulant  and 
a  placabo  had  baao  admlalatarad  la  aa  attempt  to  datarmlaa  tiia  affacta  of  changaa 
la  tha  aubjact'a  caotral  "excitatory  atata"  oa  tha  praaioua  raaponae  pattern  given 
diaaa  two  groupa  to  tha  axparimantal  condltiona. 

Tha  axpactatioa  waa  that  aa  iacraaoa  In  alarfrtaas  and  attantion  to  external 
avaata  la  body  orlaotad  aubjacta  produced  by  a  atJmulant  might  altar  dialr 
paychologlcal  adaptatioaal  pattern*  aa  well  aa  their  lavala  of  C.N.S.  arouaal.  The 
flald  orlaatad  aubjact*  who  pravioualy  had  ahown  high  lavala  of  central  nervoua 
ayatam  arouaal*  had  focuaad  thalr  attantion  on  ths  Immediate  environment.  The  ad- 
mlniatratloa  of  a  aadativa  araa  axpactad  to  dccreaaa  tha  level  of  C.N.S.  arouaal 
which  might  be  accompanied  by  dbalaiabad  level  of  attantloa  to  Immediate  external 
altuatloa  and  a  decraaoa  la  dlacomfort.  One  major  queatlon  that  waa  teated*  then* 
waa  whether  tha  amount  of  arouaal  la  a  body  oriented  group  given  a  atlmulaat  drug  j 
would  be  laoa  dtaa  a  flal  orlaatad  group  given  a  aci'atlva  aad  what  dlfferaacaa  la 
paychologlcal  raaponae  accompany  the  admlnlatmF.aa  of  druga? 

A  3  x2  daaign  waa  uaad  with  five  aubjacta  in  of  aix  aubgroupa.  Tha  dcalga 
landa  Itaalf  nicely  to  an  analyala  of  variance.  Tbi  experimental  dealgn  waa  Identical 


to  that  employad  prtriouily  axcept  that  a  capauia  was  plr>:  'd  in  the  sd>  jaet'a  mouth 
juat  prior  to  exparimanter  laavlng  the  aubjact  in  isolation. 

The  EEC  and  akin  raaiatanea  data  indicated  that  field  nbjecta  given  a  placebo 
showed  more  central  nervous  system  activation  than  the  body  subject  given  a 
placebo.  This  was  similar  to  findings  of  previous  study  r/hen  body  and  field 
subjects  were  tested  In  low  sensory  input  experiment  with''nt  drugs. 

The  field  subjects  showed  a  more  pronounced  decre<ir~  in  C.N.  S.  activation 
when  a  sedative  was  given  than  die  body  subjects  (It  3.53  p  -s  . 005).  In  fact 
some  of  the  body  oriented  subjects  were  alerted  after  Istration  cf  a  sedative. 

The  most  striking  difference  in  the  two  groups  w^iis  no .  d  in  the  subjects  who 
received  a  stimulant.  Body  subjects  showed  evidence  of  pre<jressively  increased 
activation  throughout  the  two  hour  experiment.  Field  subjects  showed  evidence  of  a 
progressive  decrease  in  activation  following  die  stimulant  drugs  (Oifference  in 
change  in  body  and  field  t-=-  3,97  p  ^  .005). 

Intra  group  comparison  in  die  body  group  revealed  that  stimulants  caused  an 
increase  and  sedative  a  decrease  in  C.N. 5.  activation  as  compared  to  the  placebo 
condition.  However,  in  the  field  oriented  group  the  placebo  condition  was  assoc¬ 
iated  widi  the  most  intense  activation  whUe  the  stimulant  and  sedative  conditions 
were  associated  with  a  decrease  in  activation  <the  sedative  field  group  had  the 
largest  decrease  in  C.N.S.  activity)  (Figure  8). 

The  differential  responsivlty  of  the  body  and  field  group  was  further  highlighted 
by  tile  cardiovascular  and  respiratory  aetlvfty  and  catechol  amine  levels. 

The  differences  in  body  and  field  subjects'  response  to  sedative  and  stimulant 
drugs  may  be  related  to  a  difference  in  the  psyehologicnl  response  of  the  subjects, 
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.•eoodary  to  «h.  offct.  of  th.  drug  or  U  moy  bo  o..oclnt.d  wl«»  .cm.  off.ct  on  [ 

cm.  «.T.«  .r.«n.  ““  i 

i.  »  W«tUT  •<  «•>•  "-PO”*  '  | 


nCURE  8 


Thta  figure  showi  the  mean  Dumber  of  Beta  wavee  (for  a  5 '  period)  lo  body 
and  field  eubjecti  ia  die  three  drug  coaditioos.  (The  mean  Beta  wove  of  ten  eub* 
Jecti  from  earlier  experiment  where  no  drugs  were  given  is  also  shown). 

The  figures  on  this  chart  indicate  the  mean  Beta  waves  for  all  two  hours 
(The  Beta  count  to  a  large  extent  can  be  taken  to  reflect  alert  or  activated  brain 
functioning).  It  does  not  indicate  change  in  Beta  count  from  onset  to  end  of  ex* 
periment  which  is  discussed  in  section  HI. 


E.E.6.  -  BETA  COUNT  -  MEAN  ALL  SEVEN  PERIODS 


junoQ  o^ag  ud9^ 


Placebo  Sedative  Stimulant 


IV.  PSYCHOCHEMICAL  AND  SENSORY  DEPRIVATION 


Iq  a  pilot  atady*  the  reepoaiee  of  subjects  placed  la  a  two  hour  low  sensory 
Input  situation  who  were  given  a  LSD  capsule  were  compared  to  responses  of 

I 

,  subjects  given  a  placebo. 

% 

f  The  findings  suggested  that  LSD  subjects  had  a  higher  level  of  "arousal" 

t 

¥ 

^  (as  assessed  by  EEC,  basal  skin  resistance  and  number  of  skin  resistance 

n 

fluctuations)  dtan  control  subjects.  However,  care  must  be  taken  In  Interpreting 
these  findings  because  of  the  small  number  of  subjects  and  die  possible  Influence 
of  Individual  personality  and  environmental  (low  sensory  input)  factors,  as  well 
as.  the  drug  effect  on  the  response  differences  noted  In  the  two  groups. 

The  LSD  subjects.  In  contrast  to  the  control  group,  experienced  more  vivid 
and  sharper  visual  Imagery  during  Isolation.  Their  behavior,  however,  was  not 
noticeably  different  until  15>30  minutes  after  the  termination  of  the  two  hour  Iso¬ 
lation  period. 

It  Is  tentatively  postulated  diat  the  Imagery  experienced  In  the  chamber  Is 
secondary  to  a  direct  neurophysiological  effect  of  the  drug  and  that  the  more 
Intense  perceptual,  emotional  and  behavioral  disturbance  noted  1/Z  -  1  hour  after 
the  experiment  In  external  sensory  input  and  inter-personal  Interactions. 

There  appears  to  be  certain  parallels  between  die  changes  exhibited  after  LSD 
and  those  seen  with  sensory  deprivation  (although  the  Interaction  of  the  two  con¬ 
ditions  may  result  In  a  different  effect).  The  low  sensory  Input  environment 
niay  represent  a  threat  to  some  Individuals.  The  "threat"  may  be  secondary  to  a 
sensory  stimulus  "hunger"  with  the  associated  exaggeration  of  visual  phe-omena 


(tttch  aa  phoaphanaa).  Tha  LSO  aubjact  may  alao  ba  more  aanaitiva  to  vlaual 
phafMnaaaa  bacauaa  of  aaurophyaiological  alta»tion. 

Elkaa  haa  auggaatad  that  aoma  of  titia  paychologlcal  affecta  of  LSD  ara 
aacoadary  to  cbaagaa  to  tha  quality  and  quantity  of  aanaory  Input.  Evarta  raportad 
LSO  had  a  blocking  affact  on  tha  aiaual  pathwaya  that  could  ba  reaponaibla  for 
altarad  vlattal  paraapHoo  ootad  In  many  aubjacta  givan  LSO  including  titoaa  in  thia 
pilot  atudy. 

Vary  alight  diffarancaa  wara  notad  in  tha  iaolation  pariod  whan  minimal 
atimuli  war#  pareaiaad  in  tha  chambar  but  rathar  noticaabla  percaptual  and 
paychologlcal  diffarancaa  wara  notad  aftar  tha  two  houra  of  iaolation  when  tha 
aubjacta  wara  axpoaad  to  anaironmantal  aanaory  cuaa.  Thia  auggeat  diat  the 
affacta  of  LSO  wara  mainly  affacting  tha  parcaptual  abilitiaa  of  aubjacta  (aa 
auggaatad  by  Elkaa  and  odiara).  Howarar,  tha  LSO  in  contraat  to  tha  placabo  group 
did  ahow  a  few  diffarancaa  during  iaolation  auch  aa  tha  evidence  of  alightly  higher 
level  of  C.N.S.  alerting  and  more  imagery,  Tha  imagery  appeared  to  ba  an 
elaboration  of  minimal  auditory  and  viaual  cuaa  occurring  during  tha  experiment. 
Hanea*  a  payehochamical  drug  baliavad  to  affect  central  integrative  functiona 
(probably  pareaption)  produced  reaction  pattarna  eimiUr  to  diat  of  ftald  oriented 
aubjact. 


TABLE  2 

This  table  liata  the  LSO  and  control  aubjecta  from  the  moat  to  lea 
"activated"  on  the  baala  of  die  change  in  Baaal  Skin  realatance  during  t.  e  two 
hour  experiment.  (Subjecta  with  decreaae  or  email  increaae  in  baaal  reftatanee 
are  rated  aa  moat  activated).  The  mean  number  of  nonapeciflc  C.S.R, 
fluctuatlona  and  poat-experimental  adrenaline  levela  are  alao  ahown. 
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TABLE  2 


^Subject 

Group 

Change  in 

Basal  Resistance 
Onset  to  End  of 
Experiment 

Mean 

Number  of 
Nonspecific 

G«  S* **  R* 

Per  5'  Period 

Post -Expe  rimental 
Adrenaline  Level 

In  Micrograms  Per 
Houz<  and  Change 

From  Resting  Levels) 

Most  Activation 

LN 

LSD 

-1000  ohms 

17 

3.14  01.89) 

TJ 

Control 

>1700  ohms 

16 

3.67  00,74) 

DP 

LSD 

>2500  ohms 

16 

2.56  01.32) 

FP 

LSD 

>4800  ohms 

15 

1.48  (0.57) 

BG 

LSD 

>  5000  ohms 

9 

Least  Activation 

LT 

Control 

>12, 500 

0.6 

1.U  (>0.93) 

DD 

Control 

>15, 000 

6.6 

4.  52  (>2.72) 

SC 

Control 

>17,300 

1.0 

1-17  (-0.45) 

♦•BL 

LSD 

>31,500 

1.4 

0. 94  (-1. 07) 

*Dftte  oa  OM  control  cubjoct  wm  iaecmplete. 

**Thi«  LSD  subjoet  had  boon  a  Toluatear  la  a  previous  Sensory  Depriva¬ 
tion  eiqperiment. 


VI.  A  ACTIVITIES 
(November  I960* June  1961) 


November  I960 

Or.  ShmavonUa  attended  The  Pavlooian  Conference  for  Higher  Nervoue 
System  Activity.  Joint  program  of  New  York  Academy  of  Science  and  Soviet 
Academy  t 

Or.  Silverman  nttended  the  meeting  of  the  Group  for  Advancement  of  Psychia¬ 
try  in  Anbury  Park,  New  Jersey  where  discussions  were  held  regarding  the 
research  of  the  Ouke  Group. 

Oecember  25-29,  1960 

Or.  Cohen  consulted  with  members  of  the  Department  of  Psychology,  Univer¬ 
sity  of  Miami,  Miami,  Florida  regarding  their  efforts  to  initiate  sensory 
deprivation  studies. 

February  27-29,  1961 

Or.  Neil  Burch  and  Mr.  H.  Childers  of  Baylor  University  visited  the 
laboratory  to  consult  in  regard  to  bioelectric  equipment. 

Or.  Silverman  was  guest  lecturer  to  the  Strecker  Psychiatric  Society, 
University  of  Pennsylvania. 

March,  1961 

Or.  Shmavonian  attended  a  meeting  of  The  Eastern  Psychological  Association 
in  New  York. 

April  12-14,  1961 

Or.  S.  Cohen  presented  a  paper  at  the  Annual  Meeting  of  Southeastern 
Psychological  Association  "Research  problems  in  behavioral  pharmacology". 

Dr.  Silverman  attended  the  meeting  of  the  Croup  for  Advancement  of 
Psychiatry  in  Asbury  Park,  New  Jersey  •  Research  discussions  wore  held 
wi^  Drs.  G.  Ruff,  James  Miller,  C.  Shagaes,  N.  Calloway. 

May,  1961 

Or*  R.  Malmo  of  McGill  University,  Montreal,  Canada  visited  the  labora¬ 
tory  to  discuss  problems  of  bioelectrical  measures  of  physiological  activity. 

Or.  J.  Reckless  presented  a  paper  to  the  Residents  Research  Symposium 
sponsored  by  the  North  Carolina  Neuropsychiatric  Society  reviewing  the  work 
he  had  done  during  his  research  fellowship  of  the  laboratory,  drugs,  body  and 
field  perception  and  sensory  deprivation".  (He  was  awarded  1  st.  prize  for  his 
presentation). 


i 
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Or.  George  Eogel  of  the  University  of  Rochester  School  of  Medicine  visited  ( 
the  laboratory  to  review  the  activities  of  the  laboratory  and  discuss  psycho- 
physiological  research.  | 

June,  1961 

Drs.  Cohen  and  Silverman  attended  the  >Vorld  Congress  of  Psychiatry, 
Montreal,  Canada.  Or.  Silverman  was  a  participant  in  a  panel  discussion 
devoted  to  sensary  deprivation.  Or.  Cohen  was  a  participant  on  a  panel 
devoted  to  experimental  psychopathology.  Or.  Cohen  also  presented  a  paper. 
Neurophysiological,  humoral  and  personality  factors  in  the  response  to  sensory 
deprivation. 

Or.  J.  Benjamin  of  University  of  Colorado  Medical  Center  visited  the 
laboratory  for  research  discussions. 


VI.  B.  PUBUCATIONS 
(November  1960-June  196f) 


1.  Coheni  S.I.»  Silverman,  A.J.  and  Shmavoniao,  B.M.  Tlic  influence  of 

peychodynamie  factor*  on  central  nervoue  system  functioning  in  young 
and  aged  subjects.  Psychosom.  Med.  Vol.  23:  2,  Mnrch-April,  1961. 

2.  Silverman,  A.J.,  Cohen,  S.I.,  Shmavonian,  B.M.  and  Greenberg,  C. 

Psychophysiologic  investigations  In  sensory  deprivation;  The  body/fleld 
dimension.  Presented  at  meeting  of  Am.  Psychosom,  Society,  March, 
I960.  Psychosom.  Med.  Vol.  23:  2,  Jan«Fob.,  1961. 

3.  Cohen,  S.I.,  Silverman,  A.J.,  Waddell,  W.  and  Zuidema.  G.  Urinary 

catechol  amine  levels,  gastric  secretion  and  specific  psychological 
factors  in  ulcer  and  nonulcer  patients.  J.  Psychosom.  Res.  Vol.  5:2, 
pp.  90-115,  1961. 

4.  Silverman,  A.J.,  Cohen,  S.I. ,  Shmavonian,  B.M.  and  Kirshner,  N. 

Catechol  amines  in  psychophysiologic  research.  Reernt  "dvanees 
in  biological  psychiatry,  1961, 

5.  Cohen,  S.I.,  Silverman,  A.J.  and  Shmavonian,  B.M.  Cxri:  rimental 

stress  in  the  study  of  psychopathological  and  neuroendocrinological 
relationships.  A  Survey  of  human  psychopathology.  (Hd,  L.  J.  Wett), 
Paul  Hoeber  and  Company  (In  press). 

6.  Cohen,  S.I.,  Silverman,  A.J.  and  Shmavonian,  B.M.  Ne^irophysiological 

humoral  and  personality  factors  in  the  response  to  sensory  deprivation . 
Proceedings  of  Third  World  Congress.  (Ed.  R.  Cleghorn),  (In  press). 

7.  Cohen,  S.I,,  Silverman,  A.J.,  Bressler,  B.  and  Shmavonian,  B.M. 

Problems  in  isolation  studies.  Chapt.  8  in  Sensory  privation. 

(Ed.  by  P.  Solomon,  P.  Kubsansky,  Leiderman,  J.H.  Mendelson, 

R.  Trumbull,  and  O.  Wexler.  Harvard  University  Press,  Cambridge, 
Mass.,  1961. 

8.  Silverman,  A.J.,  Cohen,  S.I.,  Shmavoniao,  B.M.  and  Bressler,  B. 

Hallucinations  in  sensory  deprivation.  Chapt,  in  Hallucinations  . 

(Ed.  L.J.  West)  Grune  Ic  Stratton,  New  York.  (In  press). 


VI.  C.  ADDITIONS  TO  STAFF 


January  1961 

Dr.  E.  MeCough,  Instructor  In  Psychiatry,  Joined  the  laboratory  staff  on 
a  part  time  basis  in  order  to  participate  in  research  activities  with  the  staff. 

February  1961 

Mr.  A.  Yarmat  joined  die  laboratory  staff  as  a  pre-doctoral  research  fellow 
on  a  ftill  time  basis. 

Mrs.  Connie  Durrett  Joined  the  labomtory  on  a  full  time  basis  as  a  research 
technician. 

June  1961 

Mr.  A.  Lowery,  an  electrical  engineer,  began  work  on  a  consultative 
basis  widi  die  laboratory  staff  regarding  development  of  maintenance  problems 
in  bioelectronics. 

Dr,  L.  Graham,  a  senior  resident  in  psychiatry.  Joined  the  laboratory 
staff  as  a  senior  research  fellow . 


